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^EDWARD H, RICHARDSON ASSOCIATES, INC.

CONSULTING ENGINEERS
» NORTH DU PONT MfOHWtr , COVER . DELAWARE
MAIL ACDRESSi P.O. BOX IK . COVER . CELAWARE 10S01 , ("HONE (JOJ) C7<033J '

November 30, 1971 A
Mr. Frank Landa, General Manager .
Hoodlnwn Gravel Company
P.O. Box 2501
Wilmineton, Delaware 19805

Dear Mr. Landa:

We elected not to duplicate the analytical work conducted by
Br. Larry I. Olson, which clearly shows the extent of the bacteria
problem. Cur work was directed primarily at the "black "water
problem. . . .

Our analyses of the fresh voter pond - clear (sample taken
10/28/71 Lab' sample !lo.l621) and "black" (sample taken 11/1/71
Lab sample Ho. 1617) are summarised in the attached laboratory
report. In essence, the black material^ is suspended.. in. the

' ~ ' - ' ' ' ' l R R ' >.,
vJhat~a colle'aRue of ours calls "juice". ..Tlûs . gent ic.s.owflje- like
material is not .water, soluble and represents only 22 mp/l..(22
pounds of material per."l20 ,000 nallons of water). It is readily
removed by filtering or lonp term settling . This accounts f or '
your ability to remove the black color by recirculatinc the
"fresh" water through your settling ponds. As the combination
of slow settling and filtration will remove the color.

We_oan.not ident_ify_.the composition -of_the. "juice"., except., to
state that ifls'Tyery compl̂ ..pr.j;anic.ti!if!.!l:u.re.,.iiiost.probably
derived from' the p'utrefaction of the garbape in the landfill'.
Airofthe'blacl:' "juice" Rathered in the" "landfill""aroa",' "appear
to be siniliar to each other and to the black suspended material
in the "fresh" water pond. '

' He examined the samples taken from the fresh water pond for
several heavy metals (filtered and unfiltered) to chock for
metal content in the system. These analyses also show the
suspended material to be essflntially organic in composition.
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Because this "juice" is insoluble in water, it is difficult to
see how it can ho transported any distance, through the soil,
unless it is of such chemical composition which becomes voter
insoluble upon exposure to the air. The flake-like appearance of
•the particles tends to indicate they came from the black films-
which arg visible seeping out of the landfill. A heavy rain
will mechanically break up the black film, fermine, the suspended
particles which are washed to the lower pond (fresh water pond).
Further, a heavy rain could apitato the pond to re-suspend the
particles which have settled on the bottom, It is possible,
the upper ponds do not suffer from this re-agitation/suspension
phenomina because the black flakes have been covered by the
settled soil/clay during the normal operation of the pond system,

The actual mechanism whereby the black particles are introduced
to the "fresh" viator pond can be resolved by sampling of the area
during a hard rain, The black flakes should be visible in samples
taken from the ditches leading to the lower pond area, Further,
the actual break-up and suspension of one of the black seepage
films could be observed.

Hhen the method or methods of contamination have been firmly
established, a prevention program can be worked out. He can
aroanpe to furnish a sampling crew to conduct the rain observ-
ations if you so desire. A mooting with you and lit1, Ward might
be fruitful, Our Mr, Pvrtlpy Wllis is a hwlsdgsnble engineer
with considerable current experience with landfill operation
and has been responsible for the operation of a sand/gravel pit,
Vie appreciate this opportunity to be of service to you, should
you desire additional information, please'let us know.

Very truly yours,

EDWARD H. RICHARDSON ASSOCIATES, INC,
Environmental Sciences Laboratory

toj-an //. Killer, branch -lane'eer
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LABORATORY ANALYSIS REPORT (PAGE I OF 2)

SAMPLE NUMBER
"K 1R17
V^ IB^7P
"K 1B21 '
TtV 1EBO
K
K

SAMPLE DESCRIPTION I
PTIBR), VIpfBP PnrM-Sntr.pl Bff 11/1/71 _ . . _ . . .
ciprrp a1! ahrwfl aftpr fJ.Jtrstlon Scnolnd 11/1/71
Fresh Writer" Popd-Samoled 10/28/71
Red Lion Crenk at Rt 13-Samriled 11/16/71

(A) RESULTS OF WASTE ANALYSES

SAMPLE NUMBER
PII, u n i t s
fiODj. ms/l
coo, n g f i
TOTAL PHOSPHATE, n g / l , PO,,
ORTHO PHOSPHATE. mqM, PO,.
PHENOL , no/ 1
OIL AND GREASE, ns'l
HBAS ' OETERGENTI , mg' 1
SUI.FATES, n g , l
SULFtDES, m g ' l
F l i i n R i t l E S , ng'l
C V A N I DC, <ng/ 1 ,
S I L I C A , n g / l

1017 1S17F 1621 1660

(B) RESULTS OF METAL ANALYSES
ARSEN 1C, m?/:
CAOHI1IH, B O / I
CHROHIUH, B1/I
COD ALT, ng'l
COPPER, B O / 1
I R O N , ng'l
LEAD, ng/l
H A O N E S I U H . "j/l
H A N G A H E S E , m g / l
HERCURf, "U'l
K I C K E L , n o / I
Z I H C , ngM

<£.b.i
0̂.1
0.15

£0.1
/O.I
12.9
O.lfl

B.Q

Or 1 1
40.1

/O.I
/O.I
0.15
,£0.1
iO.l
11.6
0.18

7.7

-iO.?.
/O.I

/O.I
/O.I
0.1

•JO.l
iO.l
8.1

40.1

3.96

/ 0, . 1
o.ia

•0.1
0.02
0.10
0.05
0.05
1.8
0.1

3.36

I.Ofl
3.12

i *

n
J

. ^ w y

?-8-̂ 4S
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LABORATORY ANALYSIS REPORT (PAGE 2 OF 2)

(C) RESULTS OF BACTERIOLOGICAL ANALYSES .

SAMPLE NUMBER
TOTAL COLIFORH. ' • 100 ml
FtC/J, COI ifQJN.'iM00 ml
FfCAL STREPTOCOCCI. >MOO nl

1617 1621

*
' •

(0) RESULTS OF MINERAL ANALYSES

ACI HITY, mq/l, CsCOi
A L K A L I I I l T Y , mg'l. CoCOi
CALCIUM, mg/ 1
CARBON OIOXI OE. ng/l, CO;
CHLORIDE. "0/1. Cl
COHOIICTIVITY, MlCROMI-.OS.'Cn
HARDNESS, iw.'l CnCOl

(E) RESULTS OF PHYSICAL ANALYSES
COLOR, UHITS
TIIRRI DlTY, JTU
ODOR
DISSOLVED OXYGEN, «g'l
•TEMPERATURE. °C.
J OXYOEII SATURATION

(F) SOLIDS BALANCE' AIIALYSE

SF.TTLEADLF. SOLIDS. *l '1
TQTA^L 5USPEHO.E1 SOLIDS, md/l
HOf VOI,. SUSPFHOrD SOLIDS, on/I
VOI . SUSPENDED SOLI OS. moM
TOTAL SOU OS, no/I
HOB VOL. TOTAL SOLIDS, nil \
VOLATILE TOTAL SOLIDS. B8/I

Rn
on
70
RIO
OUR

• 073

R1
0-*
un

nRn
oon
230

(G) NITROGEN BALANCE, mg/l
TOTAL KJELDAHL HITROGEH
tlRf.AHlC Nl TBOCEH
A^OHI A HI TDOdEN
HITIMTC KITBOGEN
HITRATEf H I T B i T E N:T»Of,E«' . •

•
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; (H);mSCELLA!IEOUS ANALYSES
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DELIVER TO: ————————————.——————————————————-—————————————————————————_
HAIL L-' TELEPHONE I—' I.- r c 4 .•
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